Early and late results of partial plication annuloplasty for congenital mitral insufficiency  by Sugita, Takaaki et al.
The Journal of Thoracic and Cardiovascular Surgery • Volume 122, Number 2 229
Background: Partial plication annuloplasty is the main technique for congenital
mitral insufficiency because this technique allows the mitral anulus to grow, in con-
trast to ring annuloplasty. However, this technique is not satisfactory for mitral
insufficiency with some anomalies of the mitral valve apparatus.
Methods: Forty-one patients underwent partial plication annuloplasty for mitral
regurgitation from July 1979 to December 1998. Mitral regurgitation associated
with an atrioventricular defect, an atrioventricular discordance, and a univentricular
heart was excluded from this study.
Results: There were no early or late deaths. In early results, partial plication annu-
loplasty was more effective for mitral regurgitation with abnormality of the poste-
rior leaflet (n = 14) or normal leaflet motion (n = 8) than with abnormality of the
anterior leaflet and its apparatus (n = 14) or absence of chordae (n = 4). The mean
follow-up period was 145.8 months. During the follow-up period, 2 patients under-
went mitral valve replacement, and a third patient underwent mitral valve repair
with partial plication annuloplasty after the first repair. The main cause of mitral
regurgitation of 2 of the 3 patients was absence of chordae. The actuarial freedom
from reoperation rate was 94.9% ± 3.6%, 91.9% ± 4.7%, and 91.9% ± 4.7% at 5,
10, and 15 years after the operation, respectively.
Conclusion: Early and long-term results of partial plication annuloplasty were
acceptable for congenital mitral insufficiency with any type of malformation of the
mitral valve, and results were excellent with abnormality of the posterior leaflet and
its apparatus or normal leaflet motion. However, late results were suboptimal for
mitral regurgitation with absence of chordae. Other techniques, such as artificial
chorda replacement, should be adapted in these cases.
Congenital mitral regurgitation (MR) is rare. However, because itis clinically important, reports of numerous techniques and theirresults have been published.1-10 We mainly have been using par-tial plication annuloplasty for MR in children because this tech-nique allows the mitral anulus to grow, in contrast to ring annu-loplasty, and the technique is simple and easy. There have been
very few reports concerning the early and long-term results of partial annular pli-
cation.1-4 We did a retrospective analysis of our clinical experience with this
treatment.
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Patients and Methods
Between July 1979 and December 1998, 46 consecutive patients
less than 16 years of age underwent mitral valve repair for MR in
Tenri Hospital. Forty-one patients underwent partial plication
annuloplasty,11,12 2 underwent rigid ring annuloplasty,13,14 2
underwent De Vega-like annuloplasty,15 and 1 underwent plication
of the anterior leaflet only.1
In 41 patients with partial plication annuloplasty, 14 concomi-
tant procedures were performed (plication of anterior leaflets, 6;
suture of the cleft, 5; plication of the posterior leaflets, 2; and
implantation of artificial chordae, 1).
Ascending aortic and bicaval cannulation was used for all oper-
ations, and moderate hypothermic cardiopulmonary bypass was
maintained. Cardiac arrest was obtained with the use of blood or
crystalloid cardioplegic solution. The operative methods mainly
consisted of asymmetric annuloplasty after the Kay-Reed
method.11,12 This comprises exclusion of the lateral or medial scal-
lop of the posterior leaflet at the corresponding commissure by
means of a few buttressed mattress sutures (Figure 1).1
Four patients were infants. Eighteen were boys, and 23 were
girls. There were no associated anomalies in 14 patients, ventricu-
lar septal defects in 14 patients, atrial septal defects in 8 patients,
patent ductus arteriosus in 3 patients, aortic valve stenosis in 1
patient, and anomalous connection of the left coronary artery to the
pulmonary artery in 1 patient. The preoperative degree of MR fol-
lowed by the criteria of Sellers and associates16 was 2+ in 6, 3+ in
24, and 4+ in 11 patients. The main causes of MR were abnormal-
ity of the anterior leaflet and its apparatus (anterior leaflet group, n
= 15), abnormality of the posterior leaflet and its apparatus (poste-
rior leaflet group, n = 14), absence of unilateral chordae (chordae
group, n = 4), and mitral valve incompetence with normal leaflet
motion (other group, n = 8; same as type III of Carpentier’s classi-
fication5). Mean preoperative degrees of MR were 3.3 ± 0.6 in the
anterior leaflet group, 2.9 ± 0.6 in the posterior leaflet group, 3.4 ±
0.5 in the other group, and 2.5 ± 0.6 in the chordae group. Mean
preoperative degrees of MR of the anterior leaflet and other groups
were significantly higher than those in the chordae group (P < .05).
The follow-up period was from 2 to 246 months (mean, 145.8
months; median, 180.0 months). In the follow-up period the
echocardiographic evaluation was performed mainly for the
patients who had general fatigue, dyspnea on exertion, and palpi-
tation. Reoperation was scheduled if a disgnosis of cardiac failure
caused by MR was made. Cumulative freedom from reoperation
was calculated with the Kaplan-Meier method. Data were com-
pared among 4 groups by analysis of variance. All data are
expressed as means ± SD.
Results
Early Results
There were no early deaths in this group. Eight patents
underwent postoperative left ventriculography, 26
patients underwent postoperative echocardiography, and 7
patients underwent no assessment. Echocardiographic
grades were based on the length of the regurgitation jet
relative to left atrial size and classified from 0 to 3.17 For
comparison of the degree of MR between echocardiogra-
phy and left ventriculography, Seller’s classification was
also classified from 0 to 3: Seller’s classification of 1 or 2
was defined as echocardiographic grade 1; Seller’s classi-
fication 3 was defined as echocardiographic grade 2; and
Seller’s classification 4 was defined as echocardiographic
grade 3.1 Postoperative degree of MR by means of
echocardiography was 0+ in 7 patients, 1+ in 14 patients,
2+ in 12 patients, and 3+ in 1 patient. The patients whose
postoperative degree of MR was 3+ underwent mitral
valve replacement 3 months after the operation. Mean
postoperative degree of MR was 1.5 ± 0.8 in the anterior
leaflet group (n = 13), 0.9 ± 0.8 in the posterior leaflet
group (n = 11), 0.9 ± 0.7 in the other group (n = 6), and
2.0 ± 0 in the chordae group (n = 4). Mean postoperative
degree of MR of the anterior leaflet group was signifi-
cantly higher than that of the posterior leaflet and other
groups (P < .05), and mean postoperative degree of MR of
the chordae group was significantly higher than that of the
posterior leaflet and other groups (Figure 2).
Late Results
There were no late deaths and no embolic episodes in this
group. Two patients underwent mitral valve replacement 3
and 51 months after their operations, and 1 patient under-
went a second mitral valve repair with partial plication
annuloplasty. The actuarial freedom from reoperation rate
was 94.9% ± 3.6%, 91.9% ± 4.7%, and 91.9% ± 4.7% at 5,
10, and 15 years after the operation, respectively (Figure 3).
In the patients who underwent reoperation, the cause of
MR of the 2 patients was absence of chordae (group C). As
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Figure 1. The partial plication annuloplasty comprises exclusion
of the lateral or medial scallop of the posterior leaflet at the cor-
responding commissure by using a few buttressed mattress
sutures.
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a result, of the 4 patients of the chordae group, 2 (50%)
underwent reoperation. Also, 1 patient from the anterior
leaflet group underwent reoperation. Including these 3
patients who underwent reoperation, 6 patients were deter-
mined to have more than 3 degrees of MR by means of
echocardiography during the follow-up period. The remain-
ing 3 patients who had 3 degrees of MR were only monitored
because there were few signs of volume overload to the left
ventricle, and no patient had symptoms of heart failure. The
cause of MR in the 3 patients was absence of chordae (chor-
dae group, 75%), and 3 patients had abnormality of the ante-
rior leaflet and its apparatus (anterior leaflet group, 20%; 1
patient underwent reoperation).
Discussion
MR in childhood may be caused by anomalies of a compo-
nent of the mitral apparatus, such as chorda, leaflet, papil-
lary muscle, annular dilatation, or their combination.
Moreover, such anomalies were frequently associated with
other congenital lesions. For these reasons, mitral valve
repairs were suboptimal in some cases. Recently, Ibrahim
and colleagues18 reported good early and long-term results
of mitral valve replacement with prosthetic valves; howev-
er, many reports commented that prosthetic valve replace-
ments are associated with significant morbidity and mortal-
ity and suboptimal long-term results.8,19,20 Moreover,
lasting anticoagulation therapy and reoperation after small-
Figure 2. Mean postoperative degree of MR of the anterior leaflet, posterior leaflet, other, and chordae groups.
Figure 3. Actuarial survival curve and freedom from reoperation curve.
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valve implantation were inevitable, and precise control of
warfarin dosage is troublesome, especially in small chil-
dren. Therefore, mitral valve repair is desired for MR in
children.
Mitral repairs for MR in adults were performed with
many techniques, such as quadrant resection of the leaflet,
chordal transfer or replacement, artificial chordae, partial
annuloplasty, and ring annuloplasty,13,14 and we are aware
of the low operative mortality and minimal postoperative
complications in cases in which these procedures are used to
treat adult patients. Treatment of the fragile mitral valve
apparatus, especially in small children, might be difficult
and risky, and long-term results of artificial chordae were
not known previously; we did not use these techniques.
Ring annuloplasty with a rigid or flexible ring for MR was
accepted with optimal early and long-term results.13,14
However, in children ring annuloplasty might disturb the
growth of the mitral valve anulus, and reoperation might be
inevitable. Therefore, we used a rigid ring for mitral annu-
loplasty for the patients more than 10 years of age (2
patients); however, many patients were less than 10 years of
age, and we mainly used partial plication annuloplasty for
MR in these children.
Early and late results of partial plication annuloplasty
were excellent in our series. There were only 3 reoperations
after mitral valve repair. The need for reoperation generally
occurs within 2 years of the initial valve repair.21 However,
we performed reoperation 51 and 90 months after the oper-
ation. In these patients MR after the operation was grade 2,
and their condition deteriorated during the follow-up period.
Therefore, we should perform careful follow-up for the
remaining 3 patients who had 3 degrees of MR.
In early and late results, the type of anomalies of mitral
valve was an important factor. Carpentier classified the
mitral valve malformations in 3 types: type I, mitral valve
incompetence with normal leaflet motion; type II, leaflet
prolapse; and type III, restricted leaflet motion. However,
we classified the cause of MR into 4 types in this report: (1)
abnormality of the anterior leaflet and its apparatus; (2)
abnormality of the posterior leaflet and its apparatus; (3)
absence of unilateral chordae; and (4) mitral valve incom-
petence with normal leaflet motion (same as type III of
Carpentier’s classification). Because partial annuloplasty
comprises exclusion of the lateral and/or medial scallop of
the posterior leaflet, better results were expected for the
patients whose posterior leaflet was prolapsed or restricted
than for the patients whose anterior leaflet was prolapsed. In
other words, the success of this procedure depends to a great
extent on which leaflet (anterior and posterior) is prolapsed
or restricted.  In fact, we could repair prolapse or restriction
of the posterior leaflet easily with this partial plication annu-
loplasty. However, the early results of the repair of MR with
abnormality of the anterior leaflet and its apparatus and
absence of unilateral chordae were not as good as MR with
these anomalies. We could repair the prolapse of the anteri-
or leaflet with plication of the anterior leaflet, but we could
not repair the restriction of anterior leaflet and absence of
unilateral chordae. Ohno and colleagues3 also commented
that patients with chordal anomalies, except for elongation,
more often required valve replacement.
Late results of MR with abnormality of the anterior
leaflet and its apparatus were acceptable; however, late
results of MR for absence of unilateral chordae were subop-
timal. Recently, good early and midterm results of artificial
chordae for mitral valve reconstruction in children have
been reported.9,10 We believe we can manage MR with
absence of unilateral chordae by using this technique and
will adapt this technique for MR with absence of unilateral
chordae, considering the poor results of partial plication
annuloplasty for MR with absence of unilateral chordae.
Early and long-term results of partial plication annulo-
plasty were acceptable for MR with any type of malforma-
tion of the mitral valve, and results were excellent with
abnormality of the posterior leaflet and its apparatus or nor-
mal leaflet motion. However, late results were suboptimal
for MR with absence of chordae. Other techniques, such as
artificial chordal replacement, should be adapted in these
cases.
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Notice of correction
In the February 2001 issue of the Journal, in the article by Stooker and associates titled “Perivenous
Support Reduces Early Changes in Human Vein Grafts: Studies in Whole Blood Perfused Human Vein
Segments” (2001;121:290-7), the authors would like to cite the specific grant received by Dr Niessen. In
the footnotes on page 290, the grant citation should read: “Dr Niessen is a recipient of the Dr Dekker pro-
gram of the Netherlands Heart Foundation (D99025).” The correct citation is available online at
www.mosby.com/jtcvs.
